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Abstract — The  study  presents  a  methodology  for  the 
analysis  of  new  divestments  in  property,  plant  and 
equipment  from  the  use  of  operational  performance 
objectives  as  a  premise  for  decision-making. 
Qualitatively,  we  used  the  product  of  this  study  — 
operations  performance  matrix.  The  matrix  was  then 
applied  through  a  survey  of  a  sample  of  footwear 
companies  in  the  region  of  Jau,  state  of  Sao  Paulo, 
Brazil.  The  correlations  between  the  scores  obtained  for 
each  operational  performance  objective  were  tested.  The 
analysis  of  the  regression  coefficients  associated  to  each 
independent  variable  (quality,  reliability,  speed  and 
flexibility)  allowed  to  conclude  that  all  the  questions  had 
a  positive  impact  on  the  dependent  variable  (costs), 
indicating  a  positive  correlation.  This  survey 
demonstrated  the  utility  of  the  proposed  methodology 
when  using  as  a  premise  for  decision  the  performance 
objectives  of  operations  that  demonstrated  that  the 
dependent  variable  is  the  consequence  and  not  the  cause 
as  treated  in  the  conventional  investment  analysis  that 
uses  the  cash  flow  logic  and  value  present  as  a  decision 
factor.  However,  the  methodology  presented  as  a 
complementary  form  is  the  analysis  of  investments  of  this 
nature  in  relation  to  techniques  widely  used  by  the  market 
that  adopt  the  financial  results  projected  as  critical 
success  factors. 

Keywords — Capital  Expenditures,  Operations  Strategy, 
MODE,  Competitive  Positioning,  Decision  Making. 

I.  INTRODUCTION 

The  definitions  of  competitive  positioning  go  through  the 
operations  strategy  in  order  to  identify  the  performance 
objectives  of  operations  capable  of  generating 
competitive  advantages.  Therefore,  decision-making  at 
the  time  of  the  acquisition  of  fixed  assets  (IA)  requires 
special  attention,  since  machinery  and  equipment  can 
become  obsolete  quickly  due  to  the  reduction  of  the 
lifetime  of  the  products,  as  a  result  of  globalization  and  an 
increasingly  larger  economy  competitive. 

Due  to  the  capital  they  have,  large  companies  have 
invested  millions  in  the  acquisition  of  IA,  capable  of 
generating  differentiated  products  due  to  the  application 
of  dismptive  and  /  or  sustained  technology,  which 


guarantees  product  differentiation  and  even  a 
considerable  competitive  advantage.  These  companies  use 
advanced  techniques  of  financial,  economic,  operations 
management  and  project  engineering  to  succeed  in  the 
acquisition  of  new  IA  [1]  [2]  [3]  [4]. 

However,  for  smaller  companies,  acquiring  new  IA  may 
become  a  problem  due  to  lack  of  stmcture  and  knowledge 
in  management  techniques. 

Of  course,  these  investments  arise  from  the  need  for 
growth,  from  the  obsolescence  and  natural  wear  and  tear 
of  machines  and  equipment,  vehicles,  among  others.  In 
most  cases,  the  technique  used  for  decision-making  is  the 
comparison  of  the  expenditure  necessary  for  the 
acquisition  in  the  present  moment  in  function  of  future 
financial  returns  [5].  To  say  that  the  value  of  a  firm  is 
equal  to  the  value  of  its  projected  cash  flows,  discounted 
at  an  appropriate  rate,  leaves  many  practical  questions 
open  [6]. 

Therefore,  IA  acquisitions  should  not  only  take  into 
account  financial  returns,  but  also  the  competitive 
benefits  that  this  new  IA  can  provide  [7]  [8].  Gains  with 
flexibility,  speed,  quality,  reliability  and  low  cost  have 
been  advocated  as  a  way  to  generate  competitive  benefits. 
When  the  decision-making  in  the  acquisition  of  IA  does 
not  pass  through  these  analyze,  the  relationship  of  the 
company  with  its  continuity  will  be  aggravated.  On  the 
contrary,  when  the  decision  goes  beyond  the  financial 
return,  it  allows  the  company  to  observe  and  review  its 
operational  power  [9]. 

From  the  study  of  the  operations  strategy,  the  analysis  of 
the  operations  performance  objectives  are  fundamental 
elements  for  the  maintenance  of  the  business  activities 
and  consequently  the  definition  of  its  competitive  position 
[10]  [11]  [12].  This  analysis  has  been  used  and 
recommended  from  a  variety  of  perspectives,  including 
IA  acquisitions,  when  seeking  means  of  guiding  the 
decision  is  very  important  once  the  capital  is  used, 
repentance  can  be  costlier.  To  know  the  processes  of 
evaluation  of  investments  in  IA,  to  seek  maturity  by  the 
managers,  potentiates  returns,  reducing  costs  and 
increasing  profitability  [13]. 

Several  forms  and  formulas  have  been  proposed  for  this 
orientation  and  analysis  to  occur,  causing  managers  to 
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make  decisions  that  favor  the  pursuit  of  achievable 
operations  performance  objectives  through  the  acquisition 
of  new  IA.  Examples  are  the  demand  flow  chart,  earnings 
and  risk  analysis,  the  cross -matrix  of  performance  targets, 
the  investment  certification  index  and  the  operational 
performance  index  hi  all  of  them  the  performance 
objectives  of  operations  are  placed  as  a  critical  success 
factor  in  acquiring  an  IA.  However,  we  observed  in  these 
discussions  a  gap  arising  from  a  combinatorial  sequence 
of  applications  that  would  culminate  with  a  methodology 
proper  to  the  expected  purpose  [14]  [15]  [16]  [17]  [18]. 

In  this  work,  the  main  objective  of  this  work  is  to  use  the 
principles  of  the  operations  strategy  to  expand  the 
analysis  of  the  IA  acquisitions,  hi  order  to  do  so,  we 
advocate  the  creation  of  an  instrument  to  survey  the 
necessary  items  for  the  evaluation  of  qualitative  variables 
or  critical  success  factors,  which,  afterwards,  should  be 
submitted  to  quantitative  analysis,  generating  a  logical 
argumentative  sequence  as  a  means  of  reflection  and 
complement  to  the  techniques  of  financial  analysis 
already  existing  and  consolidated  by  the  market. 

The  gain  with  this  methodology  is  the  analysis  on  the 
current  and  future  stage  of  the  operations  performance 
objectives  from  the  acquisition  of  new  IA.  In  this  sense, 
whenever  this  methodology  is  applied,  a  quantitative - 
qualitative  analysis  will  be  carried  out  in  order  to  evaluate 
the  alignment  of  this  new  acquisition  with  the  objectives 
by  which  the  company  positions  itself  in  the  market  and 
competes.  Therefore,  this  analysis  may  demonstrate 
opportunities  and  alternatives  for  your  user. 

In  the  analysis  of  the  recent  market  scenarios  it  is  evident 
that  the  competitiveness  between  companies  has  required 
constant  investments  in  IA.  Many  companies  apply 
resources  to  improve  operational  efficiency,  better 
shareholder  return,  customer  loyalty,  as  well  as  the 
definition  of  a  better  competitive  position,  investing  in  the 
best  technologies  and  equipment  available,  and 
incorporating  modem  business  management  techniques, 
maximizing  the  use  of  tangible  and  intangible  resources 
[3]. 

Another  reason  for  new  investments  in  fixed  assets  is  due 
to  the  great  need  for  new  products,  which  causes  the 
current  product  life  cycle  to  become  smaller  and  smaller. 
In  the  past,  the  need  for  new  products  was  lower  and, 
consequently,  the  life  cycle  was  higher,  requiring  less 
investment  in  substitutes  [14].  Organizational  markets 
change  constantly,  demanding  from  their  suppliers  more 
quality,  fair  prices,  speed  and,  above  all,  added  value 
[19]. 

The  need  to  invest  in  AI  has  led  some  researchers  to 
conclude  that  the  valuation  of  these  investments  should 
not  only  take  into  account  financial  decisions  [7]  [8]. 


1.1  Operations  Strategy 

The  strategy  of  operations  is  less  related  to  individual 
processes  and  more  to  the  business  as  a  whole,  more 
concerned  with  changing  scenarios  and  business,  and  how 
operations  need  to  give  rise  to  these  changes,  providing 
the  basis  for  a  sustainable  advantage.  One  way  of 
quantifying  this  contribution  is  to  identify  the  level  of 
operations  and  the  capacity  required.  The  result  of 
positive  decisions  in  this  context  turns  into  a  performance 
that  generates  certain  competitive  benefits  [2]. 

Studies  have  proven  the  significance  of  the  operational 
performance  objectives  in  a  survey  applied  in  Iranian 
industries,  creating  an  operational  model  that  estab fished 
the  necessary  relationship  between  the  corporate  strategy 
and  the  operations  strategy  [20].  It  has  been  proven  that 
this  alignment  is  significant  and  distinguishes  successful 
companies  from  unsuccessful  ones,  highlighting  seven 
types  of  alignments,  resulting  in  a  model  that  associates 
alignment  with  organizational  performance. 

Many  companies  fail  to  realize  that  the  lack  of  alignment 
between  tangible  and  intangible  resources  reduces  their 
capabilities.  Some  researchers  point  the  cause  to  this  gap 
as  the  market-based  view  where  many  companies  are 
guided  by  marketing.  In  this  sense,  the  subsystems  would 
be  weakened  and  the  operational  capacity  of  the  company 
would  tend  to  generate  lower  performance  and, 
consequently,  to  generate  less  competitive  benefits  [9] 
[21]  [22], 

Competitive  benefits  are  classified  in  three  stages,  the 
first  being  the  order  qualifier,  where  you  have  the  basic 
attributes  that  a  product  or  service  must  possess  for  the 
purpose  of  participating  in  a  market,  however,  you  will 
only  be  assured  a  positive  performance  if  these 
characteristics  make  up  the  so-called  order-winning 
factors,  in  which  customers  see  the  key  conditions  for 
their  acquisition.  Attaining  a  maximum  performance,  we 
have  the  so-called  surprise,  given  its  condition  of 
assigning  to  the  client  advantages  previously  not 
conceived  [2]. 

Therefore,  in  order  to  achieve  these  competitive  benefits, 
the  organization  as  a  whole  must  be  imbued  with  the 
same  objective,  and  in  this  sense,  the  acquisitions  of  IA 
must  add  up  to  the  operational  result,  not  only  in  terms  of 
reducing  labor  costs  or  maintenance,  but  also  with  respect 
to  other  operations  performance  objectives  such  as 
efficiency,  flexibility,  quality,  speed,  reliability, 
determined  by  their  interaction  with  the  other  subsystems 
of  the  company.  These  objectives  of  operations 
performance  will  allow  the  company  to  achieve  the 
desired  competitive  benefits  contrary  to  the  thesis  that  the 
results  to  be  generated  by  an  IA  is  its  net  present  value 
discounted  from  acquisition  and  maintenance  costs. 
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Therefore,  going  beyond  the  financial  return  as  a  way  of 
measuring  the  contributions  coming  from  acquiring  an  IA 
is  a  preponderant  factor  for  the  authors  mentioned  above. 
In  this  sense,  it  is  fundamental  to  understand  how  the 
operational  performance  objectives  can  be  used  at  the 
time  of  acquisition  to  evaluate  what  competitive  benefits 
or  what  contributions  may  generate  the  IA  that  will  be 
integrated  with  the  company. 

1.2  Operations  performance  objectives 

There  are  many  costs  that  could  be  avoided  if  the 
operational  performance  objectives  had  been  analyzed 
before  acquiring  an  IA.  For  example,  the  setup  of  a 
machine  that  interferes  with  speed  and  production 
flexibility  [24].  Thus,  operations  performance  objectives 
directly  interfere  in  the  goal  termed  costs,  deducing  that 
these  are  not  the  cause,  but  rather  the  consequence  [25]. 

In  this  way,  operations  strategies  should  be  focused  as 
competitive  differentials,  analyzing  the  operational 
performance  objectives,  where  costs  (initial,  operation 
and  maintenance),  quality  (durability,  customer 
perception),  flexibility  (capacity  to  change  bulk,  products 
and  processes)  will  be  the  differentials  capable  of 
generating  the  competitive  benefits  necessary  to  achieve 
the  desired  performance  [26].  This  set  that  integrates  the 
importance  of  the  operations  strategy  was  proven  by 
survey  studies  from  2008  to  2013,  demonstrating  that 
these  are  the  attributes  studied  by  researchers  in  four 
decades  [22]. 

Figure  1  demonstrates  the  necessary  relationship  between 
the  performance  objectives  of  operations  related  to 
internal  and  external  aspects  as  a  way  of  increasing  the 
capabilities  of  the  companies. 


Fig.  1 :  Alignment  between  internal  and  external  aspects  of 
performance  objectives. 

Fonte:  Adapted  from  Slack  and  Lewis  (2008). 


Quality  is  something  desired  by  every  consumer  of 
products  and  services  and  must  be  generated  from  the 
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production  process.  This  basic  principle  refers  to  the  fact 
that  the  productive  process  must  create  efforts  to  generate 
quality.  In  this  sense,  machines  and  equipment  must  allow 
this  goal  through  three  stages:  elimination  of  losses, 
elimination  of  causes  of  losses  and  optimization  of 
processes  [27]. 

Quality  must  be  achieved  by  operations  generating  skills 
to  deliver  products  and  services  reliably  and  consistently. 
This  study  has  proven  through  information  about 
corporate  reputation  in  hundreds  of  companies  analyzed 
in  Fortune  magazine,  that  quality  is  intrinsically  linked 
with  innovation  and  profitability,  but  quality  alone  is  not 
capable  of  generating  innovation  and  profitability. 

If  a  company  manages  to  combine  quality  with  speed  it 
will  have  a  good  competitive  advantage,  hi  this  sense  an 
IA  must  have  the  ability  to  foster  the  delivery  of  products 
and  services  with  quality  and  speed.  To  calculate  the 
process  lead  time  it  is  only  to  measure  the  product- 
process-hour  relationship,  dividing  the  number  of 
products  in  the  process  by  the  number  of  finished 
products  per  hour.  However,  to  associate  speed  and 
quality,  lead-time  must  be  measured  by  dividing  by  the 
number  of  value-added  steps  [28].  This  vision 
corroborates  the  strategy  of  operations  that  has  as  a 
definition  for  speed  the  time  of  customer  service, 
respecting  their  need  from  the  request  to  the  delivery  of 
products  and  services  [2]. 

The  speed  gained  with  the  new  IA  will  allow  two  macro 
performance  goals,  which  are:  inventory  formation  and 
timely  delivery.  As  inventory  formation,  although  there 
are  techniques  to  minimize  this  item,  because  it  is 
understood  that  they  consume  resources  due  to  idleness, 
even  so,  even  fewer,  will  be  necessary  for  many  business 
activities  [27].  In  this  sense,  speed  will  allow  higher  stock 
indices,  higher  production  rates,  faster  delivery  methods, 
more  realistic  promises,  better  order  production  control, 
and  better  information  systems. 

Quality  and  speed  without  the  addition  of  the 
performance  goal  of  operations  called  reliability  is 
meaningless,  and  this  should  not  be  confused  because 
speed  is  used  meaning  keeping  promises  of  delivery  - 
honor  the  delivery  time  given  to  the  customer  in  quantity, 
price,  between  other  attributes  agreed  in  the  negotiation 
[2].  Overall  reliability  is  intrinsically  associated  with  IA 
reliability,  which  tends  to  be  lower  throughout  its 
operational  life,  even  with  all  the  maintenance  excellence 
that  can  be  applied  [14]. 

Another  virtue  that  an  IA  should  have  is  flexibility  while 
ODO.  Flexibility  describes  the  ability  of  a  manufacturing 
plant  to  be  useful  for  different  production  tasks,  and  the 
smaller  the  re-ordering  efforts  required  between  orders, 
the  greater  the  flexibility  [29],  since  it  has  to  be  able  to 


www.iiaems.com 


Page  |  429 


[Vol-S,  Issue-6,  Jun-2019] 
ISSN:  2454-1311 


International  Journal  of  Advanced  Engineering,  Management  and  Science  (IJAEMS) 
https:/ / dx.  doi.org/ 1 0.2216 1  / Haems. 5. 6.12 


respond  quickly  the  needs  of  customers  [17].  For  this,  it  is 
fundamental  that  equipment  and  machines  allow  two 
conditions :  the  flexibility  of  the  product  and  the  flexibility 
of  the  volume.  The  flexibility  of  the  product  is  to  identify 
the  ability  of  the  production  system  to  rapidly  change 
production  from  one  product  to  another.  Volume 
flexibility,  on  the  other  hand,  indicates  the  capacity  to 
increase  or  reduce  the  volume  of  production  without 
thereby  increasing  fixed  costs  in  the  same  proportion. 

It  is  not  only  low  cost  that  promotes  a  company  or 
product,  but,  rather,  the  union  of  product  mix,  positioning 
and  production,  which  are  conditions  that  will  be 
achieved  with  a  good  strategic  dimension  and  with  an 
adequate  level  of  investments.  The  criticism  is  related  to 
the  incessant  pursuit  of  low  cost,  deteriorating  the  other 
objectives  of  operations  performance.  In  many  repositions 
or  acquisitions  of  IA  what  determines  decision-making  is 
the  volume  of  production  and  the  low  cost  of  production, 
without  considering  other  competitive  benefits  that  the  IA 
can  generate.  Thus,  it  is  important  to  note  that  an  IA  can 
contribute  not  only  to  reducing  operating  costs,  but  also  to 
promoting  the  quality,  speed,  reliability  and  flexibility 
necessary  for  production  and  the  company  as  a  whole. 
This  alignment  should  be  traced  by  the  operations 
strategy  and  should  be  a  long-term  corporate  view  [22]. 

In  this  way,  maintaining  the  conditions  to  adapt  to  the 
laws  of  the  market  is  fundamental  and,  in  that  sense,  the 
observance  of  these  precepts  through  the  objectives  of 
operations  performance  before  the  investment  in  IA  is 
fundamental.  Therefore,  this  step  has  to  be  consistent  and 
systematized. 

1.3  Eraluation  of  acquisitions  inIA 

Investment  projects  are  often  complex,  hi  order  to 
understand  the  various  aspects  involved  in  decision¬ 
making,  it  is  customary  to  construct  models.  Models  are 
simplifications  of  reality,  which  sin  for  simplifications, 
but  bring  huge  gains  in  operational  aspects.  A  model  of 
monetary  flows,  occurring  punctually  at  the  end  of 
periods,  is  a  simplification  of  one  of  the  financial 
dimensions  of  an  acquisition  project  in  IA  [6]. 

It  is  through  Capex  that  most  IAs  are  requisitioned  in 
organizations,  that  is,  it  is  the  formal  mechanism  that 
conveys  the  needs  of  acquisitions  of  assets  demanded  by 
the  business  activity  as  a  whole,  mainly  by  the  industrial 
production.  Capex  or  investment  in  capital  goods  is  the 
amount  of  resources  spent  on  the  acquisition  of  goods  and 
reinvestments  in  a  company  [31]. 

The  criticism  regarding  the  capital  budget  and 
consequently  Capex  is  that  they  take  into  account,  as 
critical  factors  of  success  and  investment  decision¬ 
making,  the  net  result  of  the  project  and  its  rate  of  return. 


without  considering  a  measure  of  alternative  sensitivity  or 
else  transform  the  value  of  money  which  is  a  ne-order 
polynomial  that  does  not  have  a  single  root  in  a  new 
equation  with  n  roots  [32]  [33]. 

For  each  of  these  approaches,  there  are  additional 
alternatives  that  help  to  determine  the  final  value  or  value 
creation,  and  that  there  is  no  better  model,  but  a  model 
appropriate  to  the  scenario  or  characteristics  of  the 
company  or  asset  being  evaluated  [5].  No  traditional 
method  of  investment  analysis  meets,  in  isolation,  all  the 
criteria  for  a  decisive  selection  of  projects  of  different 
natures.  This  restricts  the  use  of  mono-objective  functions 
as  a  form  of  optimization  for  the  capital  budget  process 
[34], 

The  capital  budget  rules  that  use  the  concept  of  net 
present  value  as  a  decision  factor,  deconstmcting  the 
model  and  indicating  that  complementary  analyzes  should 
be  performed,  since  finance  theory  should  not  be  used  as 
a  flow  chart  in  the  investment  decision,  but  only  as  a 
vector  for  the  decision  to  invest  inIA,  were  severely 
criticized  [35]. 

The  capital  budget  should  contemplate  the  investment 
proposals  in  IA,  aligning  them  with  the  strategic  planning. 
Criticism  is  on  the  condition  that  larger,  non-daily 
projects  tend  to  be  more  information  than  smaller 
projects,  however,  the  cause  of  organizational  mismatches 
may  be  due  to  lack  of  intersection.  The  author  advocates 
auditing  for  both  types  of  projects,  focusing  on  the 
information  subsidy  for  both  [12]. 

Therefore,  creating  a  trail  for  analyzing  acquisitions  inIA 
is  fundamental  in  any  proportion,  be  it  at  the  replacement 
or  strategic  level,  since,  in  fact,  what  most  companies 
have  used  is  a  budget  that  generates  autonomy  for  a 
particular  business  unit,  and  this  is  not  necessarily 
aligning  goals  with  the  operations  performance  objectives 
that  guide  the  organization.  Repeated  acquisitions  without 
this  compliance  could  lead  a  company  to  have 
performance  problems  in  a  short  time  [36]. 

II.  PROPOSAL 

This  work  is  limited  to  developing  a  methodology  to 
analyze  investments  in  IA  from  the  use  of  theory  on 
operations  strategy.  An  additional  contribution  is  sought 
that  assists  in  decisions  oriented  towards  the  achievement 
of  objectives  that  allow  a  better  competitive  performance, 
generating  the  continuity  of  the  business  activities. 
Documentary  and  bibliographical  research  was  used  for 
the  construction  of  knowledge  through  a  systematic 
reading  of  part  of  the  existing  literature,  including  theses, 
articles  and  books.  The  survey  was  also  used  as  a  means 
to  gather  opinions  and  information  from  a  population  - 
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which  will  be  identified  in  the  next  section  -  through  a 
questionnaire  [37]. 

Once  the  documentary  and  bibliographical  research  was 
done,  the  objectives  of  the  operations  performance  that 
the  IA  was  to  achieve  were  established,  being 
instrumented  by  the  Matrix  of  Operational  Performance 
Objectives  (MODO)  presented  in  Table  1.  The  MODO  is 
the  fruit  of  this  research  work  and  was  the  instrument 
used  in  the  applied  survey,  whose  results  will  be 
presented  and  discussed  later. 

The  survey  was  used  to  identify  the  tangible  and 
intangible  benefits  of  acquiring  specific  equipment.  The 
survey  questions  were  elaborated  according  to  the 
alignment  that  the  equipment  should  present  in  relation  to 
the  current  and  future  competitive  positioning  adopted  by 
the  companies.  It  seeks  to  understand  the  understanding 
that  this  acquisition  will  bring  from  the  point  of  view  of 
quality,  speed,  reliability,  flexibility  and  costs,  among 
other  performance  objectives  of  operations  to  be  listed  by 
the  company. 

The  survey  carried  out  with  MODO  was  only  the  first 
step,  since,  afterwards,  quantitative  tests  with  greater 
power  of  response  should  be  applied  to  the  pertinence  of 
each  questioning.  The  number  of  performance  objectives 
of  operations  to  be  used  in  the  survey  should  be  coherent 
with  those  desired  competitive  benefits,  therefore, 
keeping  in  relation  to  the  number  of  lines  represented  by 
the  measures  to  measure  the  internal  and  external 
benefits. 

To  measure  the  reliability  of  the  items  created  for  the 
MODO,  the  test  called  Cronbach's  Alpha  was  applied. 
This  test  is  often  used  in  empirical  research  involving 
multi-item  tests,  covering  latent  random  variables,  for 
example,  quality  assessment  of  a  questionnaire  with  a 
latent  profile  metric.  The  alpha  should  be  interpreted  as  a 
squared  correlation  coefficient,  where,  for  example,  a 
result  of  0.75  should  correspond  to  a  75%  real  impact  of 
the  variables.  In  a  first  phase  the  MODO  was  applied 
experimentally  in  the  sample  aiming  at  its  validation.  At 
this  stage,  with  the  data  collected,  the  reliability  and 
unidimensionality  of  each  of  the  operations  performance 
objectives  were  verified  [38]. 

In  the  next  step,  the  correlation  between  the  scores 
obtained  for  each  operational  performance  objective  was 
analyzed  using  Pearson's  Correlation  Coefficient  and 
regression  models.  The  Pearson  correlation  coefficient, 
which  varies  between  -1  and  1,  is  a  measure  of  linear 
association  between  continuous  variables.  Values  close  to 
1  (in  absolute  value)  indicate  a  strong  association  between 
variables  and,  close  to  zero,  indicate  absence  of 
association.  Positive  values  indicate  that  the  variables 
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vary  in  the  same  direction  and  negative  ones  that  vary  in 
the  opposite  direction  [39]. 

Table  1:  Operations  Performance  Objectives  Matrix 


(MODO) 


Evaluation  Potential  Competitive  Benefits  oflA 

Operations  Performance  Objective:  Quality 

Potential  Internal 

Benefits 

Score 

Potential  External 

Benefits 

Score 

Performance  Objective:  Speed 

Potential  Internal 

Benefits 

Score 

Potential  External 

Benefits 

Score 

Operations  Performance  Objective:  Reliability 

Potential  Internal 

Benefits 

Score 

Potential  External 

Benefits 

Score 

Operations  Performance  Objective:  Flexibility 

Potential  Internal 

Benefits 

Score 

Potential  External 

Benefits 

Score 

Operations  Performance  Objective:  Costs 

Potential  Internal 

Benefits 

Score 

Potential  External 

Benefits 

Score 

Source:  Adapted  from  Slack  and  Lewis  (2008). 


This  coefficient,  although  it  allows  to  evaluate  the  degree 
of  association  between  continuous  variables,  does  not 
allow  to  define  a  cause-effect  relation.  This  type  of 
relationship  -  the  form  with  a  variable  is  influenced  by 
one  or  more  variables  -  is  possible  with  regression 
models.  These  models  allow  us  to  study  relations  of 
functional  dependence  between  one  or  more  independent 
variables  and  a  dependent  variable  [40].  This  method  was 
applied  to  evaluate  how  the  four  items  (speed,  quality, 
flexibility,  quality  -  independent  variables)  influenced  the 
cost  (dependent  variable)  question. 

In  addition,  we  used  exploratory  factor  analysis, 
regression  analysis  and  score  analysis.  However,  if  the 
objective  is  to  compare  two  devices,  the  Student's  T-Test 
for  paired  samples  or  the  non-parametric  Wilcoxon  test 
for  paired  samples  should  be  used  if  the  conditions  for  the 
first  application  are  not  met  [41].  If  the  objective  is  to 
compare  three  or  more  devices,  the  repeated  measures 
ANOVA  or  the  non-parametric  Friedman  test  should  be 
used  if  the  conditions  for  ANOVA  application  are  not  met 
[38], 

The  scoring  analysis  for  each  operational  performance 
objective  was  performed  using  descriptive  statistics. 
Although  statistically  primary,  it  provided  an  overview  of 
each  objective,  combining  all  results  for  a  general 
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analysis  that  was  compiled  at  the  time  of  the  decision  and 
sent  to  the  simulation  of  economic  and  financial  results. 

III.  RESULTS  AND  DISCUSSION 

To  validate  the  methodology  presented  in  the  previous 
section,  a  survey  was  carried  out  with  a  large  sample  of 
footwear  manufacturers  in  the  region  of  Jau,  State  of  Sao 
Paulo,  Brazil,  with  45  items  listed  and  31  respondents, 
according  to  Figure  2.  The  evaluation  occurred  in 
acquisition  of  an  IA  for  automated  cutting  of  leather, 
which  is  the  upper  part  of  the  footwear.  This  equipment  is 
of  fundamental  importance  for  an  industry  of  this  sector 
and  contemplates  among  other  all  the  objectives  of 
operations  performance  presented  in  the  theoretical 
foundation. 


Once  the  Cronbach's  Alpha  was  applied  for  the  reliability 
and  the  origin  of  each  question  [38],  the  obtained  answers 
were  compiled  and  taken  to  the  SPSS  software  for 
statistical  analysis  according  to  the  sequence  shown  in  the 
section  dealing  with  the  proposal.  This  was  the  time  to 
chart  a  general  analysis  to  identify  whether  the  IA  has 
adherence  to  the  generic  objectives  of  operations 
performance. 

As  a  synthesis  of  the  analysis  of  these  answers,  a  global 
score  was  obtained  as  presented  in  Table  1.  This  was  the 
first  step  of  the  results  that  the  SPSS  software  produced 
and  which  was  the  result  of  a  primordial  analysis,  since  if 
the  median  and  the  standard  deviation  did  not  reach 
considered  satisfactory,  all  underlying  analyzes  would  be 
compromised. 


Questions 

Mini  mu 

m 

Maximum 

Mediana 

Medi 

a 

a 

Quality 

5.00 

7.00 

6.00 

6.00 

0.77 

Velocity 

4.00 

7.00 

6.00 

5.84 

0.86 

Reliability 

5.00 

8.00 

6.00 

6.00 

0.89 

Flexibility 

5.00 

7.00 

6.00 

6.00 

0.77 

Costs 

5.00 

7.00 

6.00 

5.94 

0.81 

Global 

Score* 

5.00 

7.00 

6.00 

5.84 

0.52 

Table  1:  Overall  score  and  each  item  of  the  MODE  (N  = 


^ -  31). 

Dsr  Mdl  Pds  Pdm  Cop  Ows 


Company  A 
I  1  Company  B 
Company  C 
i  i  Company  D 

Fig.2:  Operational  function  respondents. 

Subtitle:  Dsr:  Designer:  Mdl:  Modeler;  Pds:  Production 
Scheduler;  Pdm:  Production  Manager;  Cop:  In  Charge 
of  Production ;  Ows: Owners. 

The  MODE  produced  for  this  survey  took  into  account  all 
literature  covering  the  operations  strategy,  considering 
only  the  generic  performance  objectives  [2].  Because 
there  were  several  companies,  there  were  no  specific 
issues  or  concerns  about  the  strategic  alignment  adopted 
by  them.  The  initial  concern  was  to  validate  the  method 
generically. 

Nine  questions  were  elaborated  for  each  generic  goal  of 
operations  performance,  seeking  to  identify  potential 
internal  and  external  benefits.  As  demonstrated  each 
objective  influences  the  result  of  another  and 
consequently  in  the  result  of  operations  of  the  company. 
Therefore,  in  the  construction  of  the  MODO  care  was 
taken  to  create  questions  that  were  related  only  to  the 
performance  objective  itself. 


Analyzing  the  descriptive  statistics  that  gave  rise  to  Table 
1,  we  reached  a  consolidated  scenario  where  the  mean 
(5.84)  and  median  (6.00)  were  slightly  above  the  center 
point  of  the  scale  (5),  indicating  that  the  acquisition  of  the 
equipment  would  have  a  positive  impact  in  all  operations 
performance  objectives.  All  scores  had  median  scores  of  6 
and  near  average  scores  ranging  from  5.84  (Speed)  to 
6.00  (Quality,  Reliability  and  Flexibility),  indicating  that 
the  respondents  also  valued  the  impact  of  each  item  on 
the  equipment  acquisition.  It  can  be  deduced  that  the 
analysis  by  score  resulted  in  the  principle  composed  by 
Equation  1. 


MODO  = 


I 


AI 


pODO 


<  Md  ODO 


(1) 


Equation  (1):  MODO  Setting 

For  the  interpretation  of  Equation  1  it  is  considered  as 
numerator  the  IA  that  will  be  evaluated.  As  the 
denominator,  the  average  of  the  operational  performance 
objectives  obtained  by  the  overall  score.  The  result  of  this 
equation  should  be  less  than  or  equal  to  the  overall  score 
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of  the  median  of  the  operations  performance  targets.  The 
higher  the  results,  the  better  the  evaluation.  Therefore, 
and  in  agreement  with  the  idea  that  intangible  benefits 
will  only  be  useful  if  they  can  be  converted  into  tangible 
benefits,  since  the  operational  benefits  have  already  been 
treated,  it  is  important  to  extend  the  analyzes  to  the 
economic  dimension,  and  a  regression  analysis  is 
performed. 

In  the  regression  analysis  it  was  intended  to  study  the 
influence  of  the  performance  objectives  of  operations 
denominated  Quality,  Speed,  Reliability  and  Flexibility 
(independent  variables)  on  Costs  (dependent  variable). 
Using  the  same  software  and  the  same  database,  the 
results  are  presented  in  Table  2. 


Table  2:  Results  of  the  regression  model  (N  =  31). 


Inde  pendent 

Non-standard 

Coefficients 

Standard 

Coefficients 

Test  T 

Variables 

B 

Default 

Ki'ror 

B 

t 

P 

Constant 

0.643 

0.870 

0.739 

0.466 

Quality 

0.234 

0.089 

0.346 

2.635 

0.014 

Velocity 

0.143 

0.075 

0.236 

1.904 

0.068 

Reliability 

0.300 

0.082 

0.513 

3.672 

0.001 

Flexibility 

0.193 

0.094 

0.286 

2.059 

0.050 

Model 

Dependent  Variable:  Costs 

R  =  0.785;  R2  =  0.616 

F(4;  26)  =  10.447;  p  <0.001 

The  techniques  used  are  corroborated  by  studies  [39]  [40] 
in  showing  that  the  model  is  significant  (F  (4;  26)  = 
10,447;  p  <0.001),  with  the  independent  variables 
explaining  61.6%  of  the  Costs  question  (R2  =  0.341).  The 
analysis  of  the  regression  coefficients  associated  to  each 
independent  variable  allowed  to  conclude  that  all  the 
questions  have  a  positive  impact  on  the  Cost  variable, 
indicating  that  an  increase  in  the  scores  of  the  questions 
causes  an  increase  in  the  score  Costs.  The  reliability 
perfonnance  (B  =  0.300,  p  =  0.513,  p  =  0.001)  had  a 
stronger  impact  on  the  dependent  variable  Costs,  followed 
by  Quality  (B  =  0.234,  p  =  0.346,  p  =  0.014),  Flexibility 
(B  =  0.193,  P  =  0.286,  p  =  0.050)  and  velocity  (B  =  0.143, 
P  =  0.236,  p  =  0.068).  Therefore,  the  results  show  that 
these  variables  consist  of  a  set  and  should  be  treated  as 
such  to  achieve  competitive  differentials,  corroborated  by 
other  studies  [26]. 

For  each  operational  perfonnance  objective,  nine 
questions  were  listed.  The  reliability  was  the  objective 
that  had  the  highest  consideration  in  the  analysis  by  score 
and  in  the  coefficients  of  regression.  Thus,  the  quality  and 
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expected  speed  in  the  equipment  are  justified  by  this 
ranking  in  the  analysis  [2].  Respondents  understood  the 
questionings  made  that  there  will  be  elimination  of  losses, 
elimination  of  causes  of  losses  and  optimization  of 
processes,  as  well  as  the  speed  of  delivery  at  the  right 
time  for  the  customer  [11]  [27]. 

As  for  the  flexibility  to  have  a  median  score  in  the  overall 
analysis  and  especially  in  relation  to  the  standard 
deviation,  being  also  the  penultimate  one  in  the  regression 
analysis,  it  is  justified  because  of  the  flexibility  to 
describe  the  ability  of  a  plant  and  not  only  of  an 
equipment  [29].  As  the  equipment  tested  is  for  cutting  the 
leather,  other  production  sectors  such  as  assembly  and 
finishing  were  not  analyzed.  Thus,  it  is  understandable  the 
results  achieved,  since  respondents  understood  by  MODO 
that  this  equipment  alone  would  not  have  the  capacity  to 
generate  flexibility  and  speed  to  the  point  of  being 
considered  in  isolation  as  generating  a  potential  internal 
or  external  benefit. 

In  view  of  the  issues  listed  for  this  research,  it  was 
demonstrated  by  the  results  that,  initially,  the  set  of 
operations  performance  objectives  had  favorable  aspects 
and  generated  potential  internal  and  external  benefits.  It 
was  observed  that  the  cost  variable  was  explained  to  a 
great  extent  by  the  other  variables.  Thus,  according  to 
results  from  other  studies  [25],  in  which  costs  are  not  the 
cause,  but  rather  the  consequence,  it  became  evident 
which  of  the  objectives  could  burden  or  cancel  this 
acquisition.  In  this  sense,  MODO  and  its  treatment  helped 
managers  to  understand  the  relationship  between  the 
expenditures  required  for  the  new  acquisition  and  the 
economic  result  arising  from  the  generation  of  potential 
internal  and  external  benefits  for  each  operational 
performance  objective,  against  the  increase  of 
profitability,  as  an  expected  result  in  the  acquisition  of  a 
new  IA  [13]  [7]  [8]. 

hi  this  way,  it  is  fundamental  that  a  good  theoretical  basis 
be  used  to  defend  the  questions  applied  in  MODO,  that 
these  questions  are  proved  pertinent  through  the  statistical 
tests  demonstrated  in  this  section,  that  the  survey 
application  has  a  consistent  target  population  and  that, 
mainly,  the  analyzes  of  the  results  are  by  statistical  tests 
and  subsequently  submitted  to  the  financial  evaluation,  as 
shown  in  Figure  3,  which  illustrates  a  sequence  for  this 
analysis,  proposing  the  application  of  techniques  of 
evaluation  of  investments  already  widely  used  by  the 
market  [5]  [32]  [33]  [34], 
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Fig. 3:  Sequence  for  analysis  of'IA  acquisitions 


The  proposed  methodology  goes  against  the  criticism 
given  in  other  studies  [6],  since  the  value  of  a  company  is 
not  equal  to  the  value  of  its  projected  cash  flows 
discounted  at  an  appropriate  rate,  but  rather  its  capacity  to 
gather  resources  and  transform  them  in  capacities  [9],  In 
this  regard,  when  reviewing  concepts  about  operations 
strategy,  operations  performance  objectives  and  potential 
internal  and  external  benefits  when  acquiring  a  new  IIA, 
the  company  is  placing  first  its  need  to  remain  active  in 
the  market,  seeking  the  necessary  performance  to  be 
considered  as  the  winner  of  the  request  and  even  surprise 
[2],  thus  defining  its  competitive  position  [10]  [11]  [12]. 
The  proposal  of  this  work,  summarized  in  Figure  3, 
addresses  a  gap  arising  from  a  combinatorial  sequence  of 
applications  that  culminates  with  a  methodology  for 
acquiring  an  IA  according  to  notes  made  in  previous 
studies  [14]  [15]  [16]  [17]  [18]  [20].  These  techniques 
will  allow  you  to  prove  which  IA  will  integrate  more 
monetary  results  for  the  company.  They  are  fundamental 
to  prove  the  competitive  benefits  achieved  by  the  ODO 
due  to  the  acquisition  of  a  new  IA  and  how  they  will 
impact  monetarily  on  the  company's  cash  flow.  Therefore, 
these  vectors  that  traditionally  are  the  main  ones  in  the 
decision  of  investment,  end  up  being  consolidated  also  by 
a  previous  analysis  from  the  perspective  of  operational 
gains.  Thus,  through  the  questioning  applied  in  the 
MODO,  the  primary  condition  has  to  be  positive,  only 
then  to  be  submitted  to  financial  evaluation. 

IV.  CONCLUSION 

With  the  objective  of  demonstrating  the  relevance  of 
the  operations  strategy  in  the  evaluation  in  the  acquisition 
of  IA,  this  work  resulted  in  a  methodology  with 
applicability  of  the  MODO,  which  contemplates 


qualitative  and  quantitative  methods  in  the  definition  of 
the  performance  objectives  of  operations  and  potential 
internal  and  external  benefits. 

The  proposed  methodology  presents  a  different 
analysis  of  what  is  practiced  by  the  market,  because 
counter  to  the  cash  flow  to  present  value  as  a  decision 
factor,  compels  the  company  to  reflect  how  that  new  IA 
will  be  integrated  to  the  plant  and  its  productive  layout. 

This  search  has  occurred  due  to  many  criticisms 
presented  in  the  literature  through  the  way  companies 
acquire  or  replace  their  IA,  mainly  due  to  the  great 
changes  that  have  occurred  in  the  world  market,  where, 
increasingly,  products  have  a  shorter  life  cycle. 

The  proposal  and  the  sequence  of  analysis  presented  in 
this  paper  are  not  rigid  and  therefore  may  be  adapted  to 
the  needs  of  the  company  as  well  as  to  the  conditions  of 
acquisition.  However,  it  is  recommended  to  adopt  a 
methodological  rigor  in  the  preparation  of  the  MODO,  as 
well  as  in  its  analysis  through  the  statistical  tests 
presented. 

The  use  of  MODO  assumes  that  it  will  drive  the  user's 
efforts  to  a  definition  of  their  competitive  positioning  by 
analyzing  the  performance  objectives  of  operations  that 
their  physical  subsystem  can  generate.  This  analysis 
opens  a  new  window  for  managers  to  identify  and 
quantify  what  competitive  performance  they  want  to 
achieve. 

Even  without  access  to  the  financial  data  of  the 
companies  participating  in  the  survey,  however,  through 
the  operational  data  obtained  through  MODO,  it  was 
possible  to  correlate  the  alternatives  to  the  independent 
variables  (quality,  speed,  reliability  and  flexibility),  with 
the  dependent  variable  (cost),  which  will  greatly  facilitate 
the  identification  of  results  in  the  financial  analysis 
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already  established,  because  its  executors  will  know  the 
source  of  the  costs. 

Another  important  aspect  in  relation  to  MODO  is  that  it 
uses  the  opinion  of  several  actors  regarding  the  IA  that 
will  be  acquired.  Thus,  in  large  companies  where 
divisional  accounting  exists,  one  can  have  aggregate 
values  from  the  view  of  these  actors  who  do  not 
necessarily  need  to  belong  to  that  unit  alone.  This  practice 
overthrows  the  thesis  that  the  capital  budget  is  plastered 
and  passive  of  manipulation.  Thus,  for  the  assembly  of  a 
unit  score  and  also  a  global  score,  it  is  fundamental  to 
represent  the  will  and  the  knowledge  of  those  involved  in 
the  operational,  tactical  and  strategic  processes  of  a 
company. 

As  future  contributions,  it  is  expected  that  further  work 
will  re -discuss  the  importance  of  evaluating  operations 
strategy,  operational  performance  objectives,  and 
potential  internal  and  external  benefits  in  acquiring  IA. 
These,  in  turn,  are  part  of  a  universe  called  the  physical 
subsystemthat  interacts  with  other  subsystems  in  order  to 
achieve  corporate  objectives  and  goals. 

It  is  also  suggested  combining  this  discussion  with  the 
Balanced  Scorecard  (BSC).  Although  it  has  not  been 
addressed  in  this  paper,  the  theory  about  the  BSC  is 
widely  known  in  the  market,  hi  this  way,  the  operational 
performance  objectives  could  be  used  as  perspectives  for 
the  construction  of  a  strategic  map.  Thus,  the  company 
over  time  would  have  a  control  panel  on  the  performance 
achieved  from  the  existing  IA,  choosing  the  priorities  in 
acquiring  new  IA.  Incorporating  the  divisional  BSC  into 
the  corporate  BSC  would  contribute  to  a  broader 
understanding  of  how  the  physical  subsystem  should  be 
composed  to  continue  competing. 

Another  technique  widely  used  by  the  market  and  that 
can  be  expanded  by  MODO  is  the  measurement  of  the 
Economic  Value  Added  (EVA).  By  adapting  to  the  BSC, 
a  strategic  financial  map  could  also  be  constmcted  to 
demonstrate  which  IA  is  creating  value,  that  is,  a  ranking 
would  be  created  to  demonstrate  quantitatively  the 
overrun  of  the  cost  of  capital  spent  on  the  acquisition  plus 
depreciation  and  maintenance  as  a  function  of  the 
lifetime.  The  more  productive  the  equipment  is  beyond 
the  cost  mentioned,  the  greater  the  aggregate  economic 
value  it  would  generate.  This  practice  would  take  a  new 
score  into  the  analyzes  promoted  for  MODO,  adding 
value  to  its  analytical  capacity. 

It  should  be  emphasized  that  this  work  did  not  aim  to 
minimize  the  techniques  already  used  by  the  market,  nor 
the  dynamics  applied  to  investment  projects.  However,  a 
cut  within  this  horizon  is  presented,  demonstrating  the 
importance  of  ODO  analysis  in  the  acquisition  of  new  IA. 
It  is  defended  that  all  good  technique  is  applied.  In  this 


sense,  MODO  is  added  to  existing  techniques. 
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